Studies on structural brain abnormalities in individuals with autism spectrum disorders (ASD) have been of limited size and many findings have not been replicated. In the largest ASD brain morphology study to date, we compared subcortical, total brain (TBV), and intracranial (ICV) volumes between 472 subjects with DSM-IV ASD diagnoses and 538 healthy volunteers (age range: 6-64 years), obtained from highresolution structural brain scans provided by the Autism Brain Imaging Data Exchange (ABIDE). Compared to healthy volunteers, we found significantly larger pallidum (Cohen's d¼ 0.15) and lateral ventricle volumes (Cohen's d¼ 0.18) in ASD. These enlargements were independent of total brain volume and IQ, passed FDR correction for multiple comparisons, and were observed in overall, male-only, and medication-free subjects. In addition, intracranial, hippocampal, and caudate volumes were enlarged in ASD at a nominal statistical threshold of po 0.05. This study provides the first robust evidence for pallidum enlargement in ASD independent from TBV and encourages further study of the functional role of the pallidum in individuals with autism spectrum disorder.
Introduction
Autism spectrum disorders (ASD) -as defined by the DSM-IVcomprise a range of developmental disorders, including Autistic Disorder, Asperger's Syndrome and Pervasive Developmental Disorder Not Otherwise Specified (Levy et al., 2009) , characterized by social, communication, and stereotypical behaviors and/or interests. However, the recently published DSM-5 no longer includes these three sub diagnoses and characterizes ASD by two criteria: 1) social communication/interaction and 2) restricted and repetitive behavior symptoms (Hyman, 2013) .
Brain morphological abnormalities have been observed in autism spectrum disorders but studies are mostly small and their findings inconsistent (Amaral et al., 2008) . A meta-analyses of region of interest (ROI) brain volumes showed larger total brain (TBV), intracranial (ICV), cerebral hemispheres, cerebellum, and caudate volumes as well as smaller corpus callosum volumes in ASD subjects compared to healthy controls; with the number of patients and controls in the individual studies ranging from between 6 and 67 patients and 8-83 controls, respectively (Stanfield et al., 2008) . In addition, one recent study showed larger putamen volume in 29 adults (ages 18-46) with ASD compared with 29 healthy controls (Sato et al., 2014) and another showed smaller pallidum volumes in 72 children (ages 4-18) with ASD compared with 138 healthy children (Sussman et al., 2015) .
To address the issue of small sample sizes in ASD brain imaging studies, the Autism Brain Imaging Data Exchange (ABIDE, http:// fcon_1000. projects. nitrc. org/indi/abide) made available a collection of 20 international data sets including high-resolution structural imaging and resting state functional magnetic resonance imaging (rsfMRI) of ASD patients and healthy volunteers. Initial findings comparing brain connectivity (Di Martino et al., 2013) , cortical thickness (Valk et al., 2015) , corpus callosum size (Lefebvre et al., 2015) , and region of interest volumes (Haar et al., 2014) between ASD subjects and controls using ABIDE data have been published. With regard to subcortical volumes, the ABIDE studies found evidence for enlarged ventricular volumes and a smaller central segment of the corpus callosum (Haar et al., 2014) ; though the latter was not replicated in a second study (Lefebvre et al., 2015) .
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